A denoid cystic carcinoma (ACC) is a rare tumour, accounting for approximately 1% of all head and neck malignancies and approximately 10% of all tumours of the salivary glands \[[@ref1]\]. The tumour generally progresses slowly and tends to develop wide perineural invasions of the adjacent nerves, significantly increasing the risks of local recurrence and spread among neural routes. ACC is also characterized by a long clinical course associated with a high rate of distant metastasis (33--50%), even after locoregional control has been achieved \[[@ref2]\]. Haematogenous metastasis is more common than lymphatic metastasis, especially to the lungs, bones, and liver \[[@ref3]\].

Intracranial extra-axial metastasis after ten years has been reported and some institutions follow patients up for a longer period. After this period, most patients are left in the care of primary care physicians who may not be aware of this reported complication.

In this study, we present a rare case of intracranial extra-axial metastasis developing fifteen years after curative surgery to treat an ACC of the parotid gland. The primary therapy, metastasis, and outcome are discussed.

CASE REPORT {#sec1-2}
===========

A 70-year-old female presented with a left facial lower motor neurone and mild right-sided hemiparesis of two weeks duration to her family doctor. Medical history includes ACC of the left parotid with perineural invasion, which was treated with a left parotidectomy with lymph node clearance and adjuvant radiotherapy fifteen years previous and hypertension. There is no relevant family history.

On examination, there was evidence of a left facial lower motor neurone lesion with House-Brackmann grade 6 and a mild right-sided hemiparesis, but no other abnormality was detected on neurological examination.

T1-enhanced magnetic resonance imaging (MRI) revealed invasive destruction of the left hemi-occipital calvarium, a large extra-axial enhancing mass in the posterior fossa, and an extra-axial soft tissue extension. The lesion had also infiltrated the adjacent extracranial muscles ([Fig. 1](#F1){ref-type="fig"}).

![Axial **(A)** and sagittal **(B)** sections of T1-enhanced MRI showing a large extraaxial enhancing mass in the left hemioccipital space of the cranium.](NCI-7-294-g001){#F1}

The multidisciplinary team decided the best course of action would be radical surgical resection under neurosurgery. Given that this could be an astrocytoma or intracranial metastasis, the patient underwent sub-occipital craniectomy with excision of the tumour mass.

At the time of surgery, a frozen-proven metastatic ACC was found to have destroyed the left occiput and to exhibit an intracranial epidural extension. The cerebellar tissue was intact. The resection stump was tumour-positive; a portion of the tumour could not be resected because of bleeding from the portions of the sigmoid and transverse sinuses that the tumour had invaded.

An ACC with a cribriform pattern of basaloid cells surrounded by pseudocysts of varying sizes was evident on histopathological evaluation. Immunohistochemistry (IHC) revealed membranous/cytoplasmic staining for cluster differentiation (CD) -117 (c-KIT), a recently recognized marker of ACC \[[@ref4]\], which is also being evaluated for targeted therapy in some phase II trials \[[@ref5]\] ([Fig. 2](#F2){ref-type="fig"}). IHC staining also demonstrated nests of p63-positive tumour cells, indicating a poorly differentiated carcinoma containing a myoepithelial component ([Fig. 3](#F3){ref-type="fig"}).

![A photomicrograph showing small dark-stained cells with scanty cytoplasm arranged in nests fenestrated by round or oval spaces (the cribriform pattern) and perinerineural invasion (arrow) hematoxylin and eosin (×100).](NCI-7-294-g002){#F2}

![A photomicrograph showing immunoreactivity with CD-117 (×100).](NCI-7-294-g003){#F3}

Two weeks after surgery, palliative radiotherapy was commenced to the resection cavity and residual tumour. The patient was discharged from the hospital after twenty days. With three months post-treatment, her paresis improved, and she is currently undergoing routine follow-up and MRI scanning and is under the care of oncology and neurosurgery. Informed consent to the publication of information about her was approved by the patient.

DISCUSSION {#sec1-3}
==========

Metastasis to the intracranial extra-axial space is extremely rare in ACC although some cases with extra-axial, intracranial, metastatic ACCs have been reported in the literature \[[@ref6], [@ref7]\]. These metastases were detected up to a maximum of 5.5 years after surgery. To our knowledge, our patient's interval of fifteen years is the longest reported.

The "gold-standard" treatment for ACC is radical surgical resection with tumour-free margins; postoperative radiotherapy is an effective adjuvant treatment for residual microscopic disease located on adjacent nerve branches \[[@ref8]\]. Because many ACC tumors have slow growth kinetics, they show consistently low response rates to cytotoxic chemotherapy for metastatic disease. Moreover, trials of targeted therapy (c-KIT, EGFR, HER-2) to date have not yet identified an agent with sufficient activity to be deemed standard in the treatment of advanced ACC as well \[[@ref5]\].

Distant metastases are unpredictable, developing regardless of complete locoregional control. Factors predictive of such metastases have been suggested to be cervical node involvement, a tumour diameter \>3 cm, solid histological subtype. The role of locoregional recurrence in distant metastasis is not obvious \[[@ref9]\]. Our patient had negative surgical margins in the first operation. Surprisingly, the tumour of our patient exhibited a cribriform growth pattern rather than a solid pattern. However, her immunohistochemistry staining was positive for c-KIT (CD-117) which has been linked to biologic aggressiveness and poor prognosis \[[@ref10]\]. She was also found to have perineural involvement at first, which increases the risk of recurrence, and could account for 14% to 22% of patients with head and neck ACCs who develop intracranial tumor extension \[[@ref11]\].

The route of tumour spread from the parotid gland to the dura remains unclear. The perineural space is relatively free of host defences and affords the path of least resistance for malignant cells. Perineural invasion is diagnosed by the detection of tumour cells in perineural nerve spaces in patients with malignancies; this means that tumour cells can leave the original site by extending along nerves. The cancer is thus continuous with the primary tumour along the perineural spaces of the peripheral nerves, eventually reaching the central nervous system. In head and neck cancers, tumours often spread along major nerves, which thus serve as pathways to intracranial extensions. Most commonly, the trigeminal and facial nerves are affected because both feature widespread fibre networks in the head and neck area \[[@ref12]\]. The facial nerve is most commonly affected by tumors arising from the parotid gland (adenoid cystic carcinoma, acinic or mucoepidermoid carcinoma) \[[@ref13]\]. An ACC of the parotid gland may more readily invade the intracranial space than other ACCs; the parotid gland is rich in neurovascular structures and is directly connected to the intracranial cavity via the infratemporal fossa \[[@ref14]\].

CONCLUSION {#sec1-4}
==========

ACC is generally recognized for its typical indolent behavior of late-onset locoregional recurrences (years) and frequent and often silent diagnosis of distant metastases. Thus, any symptomatic presentation of a distant ACC metastasis may be an extensively delayed diagnosis, as in the present case. From this point of view, the following issues should be kept in mind:

Consider extending the follow-up period of patients with ACC for more than ten years.Clinicians should be aware of ACC metastases post-ten-year resection.New-onset neurological symptoms in a patient with a history of parotid ACC should be investigated urgently.A high index of suspicion for brain metastases should be with patients presenting with neurological symptoms with a history of parotid ACC.
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